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Belief-state transformer
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Probabilistic Automata

Can be given different semantics: 

1. Bisimilarity 
  

2. Convex bisimilarity 

3. Distribution bisimilarity
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Distribution bisimilarity
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Coalgebras

Uniform framework for dynamic transition systems, based on 
category theory.  

X
cÑ FX generic notion of behavioural equivalence 

«
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object in the base 
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type
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base category C 
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category too
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PA coalgebraically
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Convex Algebras

• algebras  

• convex (affine) maps
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Eilenberg-Moore Algebras

• objects 
 

• morphisms
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Belief-state transformers
coalgebras on 

free convex algebras

Minkowski 
sum

constant exponent

nonempty convex 
powerset

termination

DS Ñ pPcpDSq ` 1qA
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Determinisations I
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Determinisations II
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(Pc+1)A

is a quasi lifting and lax lifting of 

C A

on EMpDq

and on P A Sets
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R

bisimulation 
up-to 

convex hull

Coinductive proof method 
for distribution bisimilarity

convex and equivalence 
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Belief-state transformer
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